Inactivation of monoamine oxidase B by analogues of the anticonvulsant agent milacemide (2-(n-pentylamino)acetamide).
Analogues of the anticonvulsant agent milacemide (1,2-(n-pentylamino)acetamide), in which the carboxamide group is changed to a nitrile (2), a carbethoxy group (3), a carboxylic acid (4), a cyanomethyl group (5), and a trifluoromethyl group (6), were synthesized and tested as substrates and inactivators of monoamine oxidase B (MAO B). The carboxylic acid was neither a substrate nor an inactivator. The trifluoromethyl compound was not soluble in buffer even when organic cosolvents were added, so it could not be tested. All of the other compounds were both substrates and time-dependent irreversible inactivators of MAO B. A plot of the logarithm of kcat/k(inact) (a measure of the efficiency of the inactivators) versus sigma I (Figure 1) shows a linear free energy relationship between the inactivator efficiency and the electron-withdrawing ability of the substituent. As the electron-withdrawing ability increases, the partition ratio decreases indicating that inactivation is becoming more efficient relative to substrate turnover to product. Milacemide was the least efficient of the compounds tested; the nitrile 2 was the most efficient.